The amounts of trichloroethanol and trichloroacetic acid excreted in the urine of four subjects who inhaled trichloroethylene in a concentration of about 1 mg./l. for a period of five hours in a laboratory experiment were determined. This experiment was repeated under the same conditions after tetraethyl thiuram disulphide (disulfiram) had been given in divided doses, totalling 3 or 3-5 g. The elimination of trichloroethanol in urine was decreased by 40 to 64%, and of trichloroacetic acid by 72 to 87%. The trichloroethylene excreted by the lungs in two of the subjects increased up to 65% of that retained within five hours. It is concluded that tetraethyl thiuram disulphide (disulfiram) strikingly inhibits the oxidation of trichloroethylene.
The amounts of trichloroethanol and trichloroacetic acid excreted in the urine of four subjects who inhaled trichloroethylene in a concentration of about 1 mg./l. for a period of five hours in a laboratory experiment were determined. This experiment was repeated under the same conditions after tetraethyl thiuram disulphide (disulfiram) had been given in divided doses, totalling 3 or 3-5 g. The elimination of trichloroethanol in urine was decreased by 40 to 64%, and of trichloroacetic acid by 72 to 87%. The trichloroethylene excreted by the lungs in two of the subjects increased up to 65% of that retained within five hours. It is concluded that tetraethyl thiuram disulphide (disulfiram) strikingly inhibits the oxidation of trichloroethylene.
The possible therapeutic use of this substance in cases of severe peroral trichloroethylene intoxication is discussed.
In considering the toxicity of trichloroethylene (TRI) it is necessary to bear in mind the effect both of the whole molecule and that of its main metabolite trichloroethanol (TCE). Since TRI itself is very rapidly eliminated from the organism through the lungs we believe that the protracted narcotic effect of TRI is due to the TCE which is formed and which is eliminated rather slowly. This belief is supported by clinical observations of acute intoxication (Pierovska, Srbova', and Styblova, 1958) . The conversion of TRI to TCE cannot therefore be considered as detoxication since the metabolite is more toxic (Soucek and Vlachova', 1960; Mikiskova and Mikiska, 1960) . TCE probably only loses its narcotic properties after conjugation with glucuronic acid (Butler, 1949a) . The next metabolite, trichloroacetic acid (TCA), described for the first time in dog urine by Barrett and Johnston (1939) , can be considered non-toxic in the amount eliminated during intoxication with TRI. Theoretically the production of chloral, which was assumed by Butler (1949a) , should be taken into consideration, but this has not been convincingly substantiated up to the present. Scansetti, Rubino, and Trompeo (1959) have recently described its presence in the human organism, but the methods used and the interpretation of results cannot, in our opinion, be accepted without reserve. In recent years Soucek and Vlachova have described other metabolites, namely monochloro-acetic acid (1954) and chloroform (1955) . The production of these substances has not been confirmed by other authors.
In the belief that TCE is the toxic metabolite of TRI, one of us (Bartonicek, 1962) These subjects while at rest underwent a single exposure in the gas chamber for five hours at a TRI concentration of about 1 mg./l. During exposure the concentration of TRI was regularly controlled.
Air samples were taken by an igelite tube into an evacuated glass cylinder of 0 3 to 05 1. volume after removal of the dead space in the tube. The cylinder was kept in a refrigerator at 0°C., and 10 ml. of cooled pyridine was added. After five minutes shaking in the electric shaker TRI was determined by the method of Soucek and Frankova (1952) . The measuring estimations were carried out on a spectrophotometer Kautsky at 4250A. The calibration curve was linear.
The samples of expired air were obtained during the period in the chamber by making the subject expire through a broad igelite tube into the mixing flask (101. volume) which was placed outside the chamber, for exactly five minutes. The air from the flask was passed through the gas meter which measured air intake per minute. From the mixing flask 0 3 to 0-5 1. of air was taken for analysis. After leaving the chamber the two subjects expired air freely into a glass cylinder and the expired air was analysed as described above. Figs. 3 and 4 show the result of the investigation. In comparing the results with our previous experiments (Soucek, Teisinger, and Pavelkova, 1952) , which showed that under normal circumstances the concentration of TRI decreases very rapidly within the first 30 minutes, it can be seen that after the administration of disulfiram a high concentration of TRI is maintained for four to five hours after the exposure has been completed.
The excretion of TRI through the lungs differs considerably in individuals and probably depends on the rate of TRI metabolism. In earlier experiments it amounted to 19% (4 to 43%Y.) of retained TRI on the average. After the administration of disulfiram the subjects expired 64 5 or 65 4%, which is considerably greater (Table 2 ).
In the subjects given disulfiram we did not observe any symptoms of intolerance to TRI such as were encountered in the investigations of Bardodej et al. (1955) . The doses of disulfiram given in these investigations were, however, so low that the results of both investigations cannot be compared. Forssman et al. (1955) showed that a considerable decrease in the elimination of TCA followed the administration of disulfiram to rats after exposure to TRI. Our findings show that disulfiram also has this effect in man and, moreover, we find that the elimination of TCE is much reduced. Since there is also a considerable increase of the TRI eliminated through the lungs, we assume that disulfiram suppresses the oxidation of TRI itself. If the effect of disulfiram is to suppress the action of enzymes, it would probably be an inhibition of the oxidases which oxidize TRI. It is probable that there occurs simultaneously an inhibitory effect on aldehyde dehydrogenases which convert chloral into TCA, because the elimination of TCA and presumably its production is very small and is less than the production of TCE. This is in accord with the views of Butler (1949b) and Soucek and Vlachova (1955) who believe that chloral is a precursor common to both TCE and TCA. If the assumption of Forssman et al. (1955) that metabolism of TRI passes via TCE and chloral to TCA were correct, decreased production of both metabolites simultaneously could not occur.
Discussion
The therapeutic use of disulfiram in TRI poisoning seems possible because it would result in a greater part of the TRI being eliminated through the lungs within four to five hours. This would limit the production of the toxic TCE which may be very important in severe intoxication. This method has been used at the Clinic of Occupational Medicine in Prague, but experience with it is not yet adequate. In poisoning by inhalation disulfiram could only be considered in cases where it could be administered shortly after inhalation. Unfortunately, a preparation for injection is not yet available, so that disulfiram must be administered as a water suspension by stomach tube. In severe intoxication after swallowing TRI, where the stomach must be washed out in unconscious patients, the administration of disulfiram is simple. TRI is absorbed far more slowly from the alimentary tract, and in poisoning by this route it is more probable that disulfiram would exert its inhibitory action on the oxidative enzymes of TRI for several hours after the ingestion. The simultaneous administration of oleum paraffini, in which TRI dissolves, but which is not absorbed, is a form of treatment of which we have experience. Prophylactic administration of disulfiram in persons working with TRI cannot be considered owing to the toxicity of disulfiram itself. 
